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Preface
This issue contains the expanded versions of seven important papers selected from those presented at the 16th
Annual International Symposium on Algorithms and Computation (ISAAC 2005) on Hainan Island, China, in
December of 2005, with the sponsorship of the Academy of Mathematics and System Sciences and Chinese Academy
of Sciences. The selection of the papers in the special issue reflects the theme of the symposium with a balanced
choice of works on fundamental problems and emerging analytic tools for algorithms.
The first three works present the state-of-the-art research on classic problems. The paper by Ganguly presents two
novel algorithms for computing the number of distinct items in update streams which can consist of arbitrary mixtures
of arrivals and departures of items. Such data streams have been the object of significant study over recent years, and
this work considers a fundamental problem in this area and improves on prior work to get some very useful algorithms
that achieve the best bounds for this problem. The paper by Chen, Yang, and Yuan (three Chinese undergraduates then)
deals with the problem of finding the longest increasing subsequences in sliding windows over a given permutation.
The three students come up with the clever idea of maintaining a canonical antichain partition of these windows which
leads to significant improvements on previous algorithms for this problem. The paper by Ben-Moshe, Bhattacharya,
Shi, and Tamir considers three kinds of center location problems on cactus networks and proposes very efficient
algorithms for them.
The next three papers involve very interesting analytic tools for algorithms. The paper by Ackermann, Newman,
Ro¨glin, and Vo¨cking explores the field of multiobjective optimization and contains approximation algorithms and
inapproximability results in the (usual) worst case framework. It also considers a smoothed model that is arguably
more realistic in practice. The paper by Kao, Li, and Wang studies the problem of labeling a rooted binary tree such
that queries for any two nodes u and v in the tree can be efficiently answered merely from the designed labels of u and
v. This paper presents new distance labeling schemes for trees that achieve optimal label length with smaller expected
label lengths in various tree distributions. The paper by Manthey and Reischuk shows that binary search trees have
expected height θ((1 − p) · √n/p) in the smooth analysis model that considers the worst case average complexity
with random perturbations in the vicinity of every input.
The last paper, by Liu, Chen, Xiao, and Jiang, studies the complexity and approximation algorithms for the
important problem of reconstructing haplotypes from genotypes on pedigrees under the Mendelian Law of Inheritance
and the minimum recombinant principle. This paper touches on the current active research area of bioinformatics with
the algorithmic approach.
We are not able to cover all the areas represented at the symposium but we hope the choices reflect the dynamics
and the strength of ISAAC, now in its sixteenth year.
Conference versions were reviewed by at least three Program Committee members. The seven papers included
in this special issue were expanded into the final form and were fully refereed in accordance with the standards of
the journal. We would like to thank the authors for submitting their papers to this issue and the Program Committee
members and the anonymous referees for their hard work.
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